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Optimal Management of Brain Death Donor

Eunmi Gil, M.D." and Jae Berm Park, M.D.?

Departments of Critical Care Medicine' and Surgeryz, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Korea

Since the Harvard criteria for brain death was proposed in 1968, deceased donor, mainly brain death donor (BD), organ trans-
plantation has been performed worldwide and given the chance for a new life to patients suffering from end-stage organ disease.
In Korea by the eager efforts promoting brain-dead organ donation, fortunately, the number of organ donations from the
brain-dead has increased successfully in the last decade. However, the disparity between the number of patients awaiting organ
transplantation on the list and the number of actual organ donations has become wider and the organ shortage remains a limitation
for new lives by transplantation. Because of donor organ restriction, optimal management of brain-dead donors is increasingly
important. In addition, the favorable clinical outcomes of recipients is directly associated with the well-preserved organ function
of brain-dead donors, which can be accomplished by the maintenance of optimal perfusion. However the brain-dead condition
leads to various and profound pathophysiological changes in the neuroendocrine and cardiovascular systems, and management
of brain-dead organ donors usually includes active intensive care for maintaining organ function. Therefore, to enhance the poten-
tial organ graft function and increase the organ supply, physicians must have knowledge of the pathophysiology of brain death
and must deal with rapid hemodynamic changes, endocrine and metabolic abnormalities, and respiratory complications. This
article reviews the pathophysiologic changes resulting from brain death and the adequate management for maximizing use of
organs recovered from brain death donors.
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Table 1. Checklist for determination of brain death
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7|55 A (relative adrenal msufflcu:ncy) &
% 5ol WAl Bata Abde] 9 FrH19).

kAL 7|5Xt9 2| (OPTIMAL
MANAGEMENT OF BRAIN
DEATH DONOR)

1. Goal directed management

0] WA 2RO A A ASh= E A
Eie &R A7y 84 ZREFERYH =5H A
Oz, HARAto] E3HE iyt A 9 A2 v
9 A|gk&] ot} 2002 Crystal City consensus meetingof| A
A A8t 7152} 2] &3 (donor management goal, DMG)+=
ot Zek (1) 599t 60~70 mmHg, (2) AW

<<DECREASED CONTRACTILITY>>

Congestive Heart Failure
Excessive therapeutic fluid administration
Cardiac Injury
Catecholamine damage
Contusion/Tamponade d/t trauma
Ischemia: pre-existing or acquired coronary a. dz.
Metabolic disturbance
Acidosis
Hypothermia
Low PO43_, ca™: negative inotropy
Arrhythmia
Catecholamine administration
Hypokaemia/Hypomagnesemia d/t Mannitol

[

| HEMODYNAMIC INSTABILITY |

7N

<<REDUCED PRELOAD>>| |<<REDUCED AFTERLOAD>>

Acute hypovolemia
Under fluid resuscitation
Interstitial fluid leakage
Mannitol/Fluid restriction
2ndary diuresis
Relative hypovolemia
Decreased vasomotor tone
vasolilatation on re-warming

Catecholamine depletion
Loss of sympathetic tone
Vasomotor center damage
Adrenal insufficiency
Hypothyroidism
SIRS or sepsis
Reperfusion injury

Fig. 1. Factors causing hemodynamic instability in the potential
organ donor.



1~3 mL/kg/hr, (3) A5F2] vasoactive agentA}-8-(dopamine
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i, o|AH A A7]Fe Aol W Aom EAN
(25), AF71A] 9] Hlo|E &= HESQ] A1 AH-S USR]
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N fE K oo XN 2

i

jui

—_—

-

A2k e 2o ze) daggol RET 5 Qo]
AL o] st o= k. HARR oA 2|H Q] FF
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ol FABHEE skl QUrh?26). B3 7| E F A
& oAHstr] Yaf =4 A PT-INR 1.5~2.0 w|qh, P4
7} 50,000/pL o)A G-A| |0k s}

Table 2. United Network for Organ Sharing region 5 donor
management goals

Donor Management Goals Parameters
Mean arterial pressure 60~100 mmHg
Central venous pressure 4~10 mmHg
Ejection fraction > 50%

Vasopressors <1 and low dose"
Arterial blood gas pH 7.3~7.45
Pao2/Fio2 >300

Serum sodium 135~155 mEq/L
Blood glucose <150 mg/dLL

Urine output 0.5~3 mlL/kg/hr over 4 hrs

“Low dose of vasopressors was defined as dopamine <10 pg/kg/min,

neosynephrine <60 pg/kg/min, norepinephrine <10 pg/kg/min and
vasopressin <2.4 U/hr (0.04 U/min).
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2) @aLEK(Vasopressors)
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naling pathway), Z-5 S2(K+ channel)o] Z-83}o] A Al
PSS 4079 (32), HAARGE] F HiAazE 419
A 2o Y Ze QS FoFa, AVGS
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3) Arrhythmia

7 Zotvlo] o8] Fahe Wlwk Zhe A HASA
2 esmolola} Z-& short-acting adrenergic antagonistS %
s 2o shul, Aol At olee N B HATES
A7 AR HIFCH3S). AUA HAHE high-
level vagal stimulation®] Au}=, W2 L ALX}o]| A] atropine
A S o] BragonistE-2 4HE Z&(pacing)o] Q.
sheh. AALZolA BT AR BabAel X
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3. 2&7| #2](Pulmonary management)

BeH oz AN 5 A2l A 7 A 18] 55
2F(tidal volume)& 10~15 mL/kg®E HAFAA T, T
FrHA AR A 4 Sgtet SFw(acute respira-
tory distress syndrome, ARDS) Ao A AL3l= o] HS
3l7] =2 EZ(lung protective ventilation) 3} §-A}st 7] 4|
& A8 A3 FH Y 7Ag ol Hlsh of 26 o] 4
o] ¥ 50| F7HHS EAvH36). 1Eg F 7]F0]
AFE AL A= HASHA ¥ BT 2] TREES
- gafof sh, ol= thaat Atk (1) 13] 355 6~8 mi/ke,
(2) 71 oF(positive end expiratory pressure, PEEP)-&
8~10 cm, (3) B ESH(plateau pressure) 30 cm ©]3}. o] 2]
ol 712 U B30 A T3] (closed circuit) S AME}L,
F5F A4 5 PEEPS 4451, ABEZ7I014 el
E= do] ¥y 3 ¢ v R <& (alveolar recruitment
maneuver)S A& 4= QI E3F Zr A A H 7| ZA] ol A
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sl 7| BAWAIEE Algsfiof sh(37), AR Aol
IGF SE|RO| =9 Aol 7|5 H Y Vs Y H IS
dol A A= Harstar glof #7]FAel| A AL
| 2HRO|E FolE AL 4= QIAITH38,39).

Z Al AW ok(central venous pressure, CVP) o] 33} A}
= AWkl S A AHAS ASAIFIAL, o=
9] m|A|&3Hd F(microcirculatory flow)S A afj3tch
o Rueh el B8 R W 4712, CVPTH
NEsH s A SR Qs Aloutst ool A

9l A}EA| o] -8 (glomerular filtration



rate, GFR) o] Z+4:31cH(40). &3 3RS giito 2 oF W
2 oA CVP= A H35}9} 4=l %] 2 HH-g-(fluid respon-
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E =7} 9 FAAEA ] 93 1xele Eodr,].(15 41,42).
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2) Corticosteroids
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7. 7|Et 18 AFgHOther specific considerations)
1) Hypothermia
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2) Extracorporeal membrane oxygenation (ECMO)

23] 8 Al 7Hwarm ischemic time)& o]4] & 27]7]%9]
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3 A A}(donation after circulatory death, DCD)oj|A] #}7]
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Table 3. Maastricht donation after cardiac death classification
Class Description

Maastricht 1 Dead on arrival Uncontrolled

Maastricht 11 Unsuccessful resuscitation Uncontrolled

Maastricht III Awaiting cardiac death Controlled

Maastricht 1V Cardiac arrest after brain stem Controlled
death

Maastricht V* Cardiac arrest in a hospital Uncontrolled
inpatient

“Added in 2000.



3) Continuous renal replacement therapy (CRRT)
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